The available data of the microwave spectrum of vinyl cyanide are critically reviewed and tabulated. Molecular data such as rotational constants, centrifugal distortion constants, hyperfine coupling constants, dipole moments, and structural parameters are tabulated. Rotational transitions from 400 MHz to 200 GHz, which are likely to be of interest to radio astronomy, are calculated and tabulated along with their estimated 95% confidence limits.
III
The present tables were prepared in response to the needs of the rapidly progressing field of molecular radio astronomy and are intended to update and revise the existing tabulated literature on molecules already identified in interstellar observations [l] .l The speCtral information tabulated includes predicted and observed transitions between 400 MHz and 200 GHz for vinyl ~yanide, (1) The upper limit for the total rotational energy was fixed at 200 em-I.
(2)· Transitions of the a-type qQKa-branch are calculated only for Ka = 1, 2 and 3.
(3) For b-type transitions only measured lines are entered. They are much weaker than the a-type transitions and are therefore unlikely to be observed in interstellar space. It is felt that these limits are generous enough to allow for the presentation of all transitions which might be observed by existing telescopes, or by those likely to be developed in the next several years.
Spectral data on less abundant isotopic forms have also been presented when available. These include all the singly substituted lac and l5N-containing species.
Molecular Parameter Tables
The rotational constants and centrifugal distortion constants presented in table 1 w-ere obtained from a least squares analysis . of the observed spectral lines with a computer program which includes centrifugal distortion terms in addition to the basic rigid asymmetric rotor energy matrix. A few transitions were resolved by 14N hyperfine structure. These splittings were analysed for the nuclear quadrupole coupling constants, which are also given in table 1, and then subtracted off the measured frequencies prior to the distortion analysis. Several measurements were excluded from the final distortion calculation since they exhibited excessively. large deviations (~130 kHz) from the calculated frequencies. Details of the centrifugal distortion calculation and statistical analysis used in this review have been discussed by Gerry and Winnewisser [2] , as well as by Helminger, Cook, and De Lucia [3] . This formulation is similar to those discussed by Kirchhoff [4] and by Steenbeckeliers [5] . As has been indicated earlier in this series, if the constants are to reproduce the observed spectra to within experimental error, then it is necessary to retain more significant figures in the spectral constants then indicated by the statistical error limits. Table 2 contains the spectral constants evaluated for the less abundant isotopic species. Tables   Table 3 contains Pand R-branch transitions of 12(:H212(:Hl2(:14N in which 14N quadrupole hyperfine structure was observed, along with the 3~2 transition. For each spectral line the first column contains the upper state and lower state quantum numbers in the form J (Ka Kc) for a rigid asymmetric rotor, plus the total angular momentum quantum number F=l + 11, J + 11 -1, -.. ] -11, where 11 is the nuclear spin angular momentum quantum number for the l4N nucleus, with It = 1. The second column contains the experimentally observed frequencies with their estimated measurement uncertainties, and the final column the reference to the origin of the measurements.
Microwave Spedral
Since table 5 contains only the un split asymmetric rotor frequencies (with the limitations discussed in the introduction), we have tabulated in table 4 for the a-type K = 1 Q-branch transitions the predicted hyperfine splitting due to the 14N.nnc1em:. With the exception of these trsnsitions and those given in table 3 the hyperfine splittings of all other transitions have been omitted since the splitting of the stronger hyperfine components with relative intensity > 0.03 is smaller than 200 kHz. In particular we have also omitted in table 3 the calculated hyperfine splittings of all a-type R-branch transitions (with Ka >2), since to date none of these transilium; has Leeu uLserved ill the inters~ellar medium. Most likely for vinyl . cyanide they will therefore also not be observed by interstellar measurements. Table 5 contains the observed and calculated frequencies of all the transitions of 12(:H212(:H 12(: 14N in the designated limits. Also included are some transitions which lie above the arbitrary cut-off limit of 200 cm -1 but which were measured in the laboratory and included in the analysis. As with table 3 the first column contains the upper state and lower state quantum numbers in the form J(KaKc). In all cases where the differences between the K-doubling transition frequencies are smaller than 1 kHz we have denoted the transitions by J(Ka) only. The second column contains the observed un split line frequencies; the estimated experimental uncertainty is quoted in a footnote at the end of the table. The third column contains the calculated frequencies and estimated uncertainties in MHz. The calculated uncertainties represent approximately' 95% confidence levels, calculated by doubling the standard deviations obtained in the least squares analysis.
The line strengths for the un split rotational transitions are given in column 4. These line strengths, denoted by XS(fKa'K c '; J"Ka"Kc") are defined in this review as where the superscript x refers to one of the principal axis of the molecule (x = a, b, or c); I JL/~/' I is the dipole moment matrix element connecting the upper, fK'aK'c' and lower JIt K" aK " c' rotational levels involved in the transition, and /k is the magnitude of the component of JL along the xaxis. Thus the line strength as defined is independent of the absolute magnitude of the dipole moment.
The energy of each rotational level is included in table 5 under columns 5 and 6 in units of cm -1. They were calculated from the rotational and centrifugal distortion constants used in the analysis. Measurements are referenced in the last colulllll. The two a5terik5 mark tran5ition5 which have not been used in the analysis, either because the' deviation between observed and calculated frequency was larger than three times the standard deviation of the fit. or because the lines showed unresolved ( < 200. kHz) K-doubling.
The measured transition frequencies of the less abundant isotopic species are presented in table 6. They include only the species with single 1"{; and lfiN substitutions, and include all the transitions presently available in the literature. The quantum numbers j, Ka, Kc are. presented as in tables 3 and 4.
Finally, as a convenience to the user, the calculated un split transition frequencies of table 5 have been listed according to increasing frequency in table 7. 41, 333 (1972) .
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